Formation of native structure by intermolecular thiol-disulfide exchange reactions without oxidants in the folding of bovine pancreatic ribonuclease A.
It has been shown previously that the oxidative folding of bovine pancreatic ribonuclease A proceeds through parallel pathways with two major native-like three-disulfide (3S) intermediates. We show here that, under some conditions, the native disulfide bonds can also be regenerated through disproportionation reactions; in other words, the protein can serve as its own redox reagent. The results also show that disulfide species of the unstructured 3S ensemble have a strong propensity to participate in intermolecular interactions. These interactions are favored at high protein concentration, temperature and pH, and lead to formation of the native structure during disulfide reshuffling in the rate-determining step.